Hepatic hydrothorax in the absence of ascites is a rare complication of liver cirrhosis. A 71-year-old man with liver cirrhosis due to alcohol abuse was referred to our department because of massive pleural effusion on the right side. The properties of pleural effusion and clinical course led to a diagnosis of hepatic hydrothorax. Nonsurgical OK-432 pleurodesis resulted in a marked decrease of pleural effusion. After 2 months of follow-up, effusion was well-controlled. Patients with hepatic hydrothoraces have few options. OK-432 pleurodesis is relatively safe and may provide an effective alternative to peritoneovenous shunt, transjugular intrahepatic portosystemic shunt or surgical pleurodesis. It may also be a bridge toward liver transplantation in patients with few other options. Herein, we report a case of refractory hepatic hydrothorax successfully treated by nonsurgical OK-432 pleurodesis.
Introduction
Hepatic hydrothorax, caused by a flow of ascites into the pleural cavity, is a well-known complication of liver cirrhosis. 1) Patients with hepatic hydrothorax usually have advanced liver disease. The aim of therapy in such patients should be to relieve symptoms and prevent pulmonary complications until a liver transplantation can be performed. However, the optimal management remains unclear. Herein, we present a patient with recurrent pleural effusion secondary to hepatic cirrhosis who was treated with chest tube drainage and OK-432 pleurodesis, with ultimate resolution.
Case Report
A 71-year-old male with alcohol-related Child-Pugh class C liver cirrhosis was admitted to our department with dyspnea caused by massive right-sided pleural effusion in June 2009.
He was receiving outpatient treatment for alcoholic hepatitis, but did not recover from alcoholism, and continued drinking alcohol. He developed left-sided pyothorax in February 2009, was admitted to our department, and underwent pleural drainage and antibiotic therapy, which resulted in the healing of the pyothorax. A subsequent chest X-ray showed the full expansion of both lungs (Fig. 1A) . In April 2009, he developed right pleural effusion. Thoracocentesis revealed that the pleural effusion was a sterile, nonmalignant transudate. Echocardiography showed no cardiac dysfunction, and other tests did not indicate cardiac or pulmonary disease as the cause of pleural effusion. The development of pleural effusion coincided with the worsening of liver function. Thus, he was diagnosed with hepatic hydrothorax from the clinical course as well and started on oral diuretic treatment and sodium restriction. Thereafter, he became and remained symptom-free for 2 months. Physical examination revealed icteric sclera and bilateral lower extremity pitting edema, but no sign of ascites. The hemogram showed anemia and mild thrombocytopenia. Blood chemistry studies revealed hypoalubuminemia (1.8 g/dl), and elevation of the total bilirubin (1.69 mg/dl), gamma-GTP (223 U/l) and NH 3 (107 eg/dl) levels. He showed a worsening of renal function with increases in BUN (26.2 mg/dl) and creatinine (1.90 mg/dl). The prothrombin time was slightly prolonged to 16.0 sec.
Chest radiography showed a large amount of right pleural effusion (Fig. 1B) . Abdominal CT revealed marked liver cirrhosis and mild splenomegaly, but no ascites or focal hepatic lesion.
Because of the severity of the patient's dyspnea, chest tube was inserted to allow drainage of the effusion. The characteristics of the pleural effusion suggested its transudative nature. No bacteria or fungus was cultured from the effusion. Cytological examination of the pleural effusion showed no evidence of malignant disease.
The dyspnea improved significantly after chest tube insertion. The dose of diuretics was increased, and albumin was administered, but the amount of pleural effusion drained through the chest tube did not decrease. Since the patient did not respond to medical treatment, pleurodesis with 10 KE of OK-432 (Picibanil, Chugai Pharmaceutical Co, Tokyo) was performed in July 2009. Over the next 2 weeks, the pleural effusion volume increased temporarily, and the chest-tube discharge was as high as 1000 ml/day. Moreover, during the first several days after pleurodesis, the patient transiently developed worsening renal function and electrolyte abnormalities: BUN 50.7 mg/dl, Cr 3.04 mg/dl, Na 132 mEq/L, K 6.0 mEq/L. Fluid administration and electrolyte correction were performed, with symptomatic improvement. Three weeks after pleurodesis, the amount of pleural effusion drained markedly decreased to less than 50 ml per day, allowing chest tube removal.
One month after tube removal, no pleural effusion was observed in the chest X-ray film (Fig. 2) . No accumulation of ascites was noted after chest tube removal. The patient was discharged in September 2009 in a stable condition with a regimen of oral diuretics and is leading an uneventful life.
Discussion
Hydrothorax is the presence of more than 500 ml of pleural effusion in a patient with liver cirrhosis who does not show pulmonary or cardiac diseases or malignancies.
1) Its onset, often sudden, is accompanied by severe respiratory distress. Pleural effusions complicate liver cirrhosis, occurring in approximately 0.4 to 12.2% of patients.
2) Strauss and Boyer reported incidences of 85.4% right-sided, 12.5% left-sided, and 2% bilateral hepatic hydrothoraces. 1) Recent studies have confirmed that small defects in the diaphragm allow the passage of ascitic fluid into the pleural space.
3) Hepatic hydrothorax occurs when the accumulation of ascites in the pleural cavity exceeds the absorptive capacity of the pleura. Although the source of leakage into the pleural cavity is unknown, it might be the left diaphragm because it is thinner and less muscular than the right, and it becomes even thinner with the application of high abdominal pressure. 4) Medical management includes sodium restriction and the aggressive use of diuretics. For those patients who do not respond medically, they instead undergo more invasive techniques, including serial thoracocentesis, chest tube placement, chemical or surgical pleurodesis, peritoneovenous shunt, and transjugular intrahepatic portosystemic shunt.
Hepatic hydrothorax in the absence of ascites is rare and may lead to diagnostic problems. 5) Singer et al. demonstrated diaphragmatic defects upon the autopsy of patients with hepatic hydrothorax but without ascites, and proposed that hepatic hydrothorax without ascites might be caused by a rapid transdiaphragmatic movement of fluid from the peritoneal cavity to the pleural cavity prior to the formation of ascites. 6) Recently, clinicians consider video assisted thoracoscopic surgery (VATS) pleurodesis with or without diaphragmatic repairto be the technique of choice, 7) using the chemical agents: tetracycline and talc. 7, 8) However, patients with end-stage liver cirrhosis are most often poor surgical candidates, with high operative mortality rates.
OK-432 is an immune modulator purified from heatkilled Streptococcus pyogenes and is effective as a single agent in controlling malignant ascites and pleural effusion. Opinions as to the agent of choice for pleurodesis performed through tube thoracotomy vary, but because of inaccessibility to tetracycline and talc in Japan, Ok-432 has been widely used in pleurodesis for malignant pleural effusion, pneumothorax and chylothorax, with a high rate of effectiveness. 9) Renal dysfunction is a relative contraindication to the use of minocycline; therefore, it could not be used in this patient. In rare cases, talc may cause pneumonitis and adult respiratory distress syndrome; therefore, it should be carefully used. 10) To date, only a few Japanese and Taiwanese patients have undergone OK-432 pleurodesis for hepatic hydrothorax through a chest tube, with a high reported success rate. 11, 12) While chemical pleurodesis by thoracoscopy is unquestionably the least aggressive technique for these fragile patients, the failure rate for all published series is more than 33%, 13) presumably because of the insufficient apposition of the pleural surfaces as a result of the rapid accumulation of pleural fluid. Chest tube drainage should be performed cautiously, especially in the presence of massive pleural effusion, because severe protein and electrolyte depletion with subsequent renal failure, impaired immunological function, and even death have been reported. 14) In the present case, too, pleurodesis worsened the renal function. However, by administering fluids and carefully monitoring serum electrolytes and renal function, we were able to place the chest tube and complete the procedure.
In this patient, the accumulation of ascitic fluid did not recur after pleurodesis. Ascites is present in patients with hepatic hydrothorax only if the formation of ascitic fluid exceeds its absorption by peritoneal lymphatics and transfer into the pleural space, but in this patient, the absorption capacity of the peritoneum was probably much higher than that of the pleura.
In conclusion, patients with end-stage liver cirrhosis and refractory hepatic hydrothorax have few therapeutic options. This case demonstrates that when surgical intervention is not suitable, OK-432 pleurodesis though a chest tube is a safe and effective alternative. showing full expansion of the right lung without plural effusion.
